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I.  Considering the big picture.

1.  Circle the correct answer and briefly explain (2-3 sentences with a specific example will suffice)  your choice.  For the statements below we are working with all real numbers, not just the whole numbers.

In an subtraction problem, you take away the smaller quantity from the bigger quantity.  Yes / No. Why? 

In an addition problem, the sum can be smaller than one of the addends. Yes / No. Why? 

In a multiplication problem, the product is always greater than each factor.  Yes/No/Sometimes.  Why? 

In a multiplication problem, the product is always greater or equal to each factor.                     Yes / No. Why? 

In a division problem, the dividend must be greater than the divisor.   Yes / No. Why? 

In a division problem, the dividend must be greater than the quotient. Yes / No/Sometimes. Why? 

In a division problem, the quotient must be a whole number.                     Yes / No. Why? 

In a division problem, the divisor must be a whole number.                          Yes / No. Why? 

II.  Manipulatives and models    In this class we have looked at a variety of manipulatives and models for teaching the concepts of number and operations.  Hopefully you have seen that they were crafted to model the mathematical features of what they were representing.  Manipulatives can be a powerful tool, but like any tool they can be misused and misunderstood.  Models such as the number line and rectangular arrays need to be carefully linked to the mathematics.  

Some possible problems:

The manipulative being used is like a toy and the way it represents the mathematics is not understood.  Also the model may not represent the mathematics well. 

The student becomes so comfortable with the tool that they cannot at first transfer their understanding of it to the mathematics by using different representations. ( this could be  the inability to transfer from concrete to abstract or to transfer between different contexts).

There have been studies that show the importance of using multiple representations of a concept- whether it be multiple manipulatives or multiple methods.

Discussion questions for section II- a short paragraph for each should suffice
1.The manipulative “base 10 pieces” can be used to represent whole numbers and the concept of place value.  

->Discuss how and include relevant examples. How do the base 10 pieces show the mathematics of place value and quantity?

2.Subtraction of whole numbers which can be done using the 1) take away model   2) comparision model  3) missing addend model . These all can be displayed with either the manipulative of base 10 pieces or the model of number line or other manipulatives or models.

->Discuss how each model 1,2,3 works for the base 10 pieces and for the number line.  Include relevant examples*. 

3.Multiplication of whole numbers can be done with the rectangular array where axb means a down and b over.  This builds on the idea that axb is a groups of b items, so a represent the number of horizontal rows and b represents the number of vertical columns.  There are many ways to use this idea to develop the concept of multiplication.  The main two we considered were 1) “4” partial products 2) laying the rectangle down and regrouping to form units, longs, flats,… in whatever way you want.

->Discuss the mathematics involved in each (#1,2) and give specific examples*. 

4.Division of whole numbers can be done with the rectangular array where a divided by b means “go b units down and keep on laying down the a pieces until you have a perfect rectangle, the other dimension of the resulting rectangle is the answer”.

This laying down of pieces can be done in many ways.  Two of the major ones we considered were 1) laying them down as to model the division algorithm 2) just laying them down however you wanted – just get all the pieces distributed.

-> Discuss the mathematics in each and give specific examples*.

*You can just include class work or homework in an “appendix” for these.  You  do not need to write them over. 

5. The base 10 grid can be used to represent the tenths, hundredths, and thousandths place.  

->Discuss the mathematics by explaining how and include relevant examples*.

6. Fraction bars can be used to represent fractional quantities.  When working with fractions you saw that “part size” must be uniform and the wholes being compared must be uniform in size.  

· Discuss the part-whole aspect of fractions and how fraction bars illustrate this mathematics.  Discuss the algorithm of addition using fraction bars and why common denominators are important.  Include relevant examples* for each. 

7.  Which of the models/manipulatives do you think you will take into your classroom and why?  (2-3 sentences for the ones above or any others you have seen in class)

III.  EQUITY

One of the principles for teaching mathematics (or any subject ) is the equity principle.  By exposing you to a variety of strategies for looking at the mathematical concepts I hoped to provide a way for you to reach a variety of students- including those who do not learn the way you do.  Some of the strategies made the math more obvious to you, others may have clouded the issue.  Hopefully you will discover more techniques as you go along.  

1. I would like you to look up the equity principle (http://standards.nctm.org/document/chapter2/equity.htm) 

and think about how what  you learned or saw modeled in this class could help you implement the equity principle in your classroom.  

Then answer the following questions: 

What does the equity principle say?

 How did our classroom environment model and not model this principle?

Why is learning a variety of approaches to a problem or a mathematical concept in line with this principle?  Explain.

What you should turn in:  At least 3 paragraphs per question, at most 3 pages total. 

IV.  You 

I want you to write a ½ to 1-page summary detailing how your view and perceptions of mathematics has changed or not changed during the course of this semester.  Are there any new things you learned?  To get you started complete the following statements:  

When I think about teaching mathematics ….

Mathematics is….

My view about mathematics has changed…

Some particulars for this project:

This project is worth 6% of your grade so spend time on it!  I am more than happy to look at any preliminary work and make comments.  You are allowed t o discuss any of this with your classmates, your friends, or other teachers.  

I have tried to indicate clearly what I expect from each activity above.  If it is unclear, please bring it up and we will discuss what is expected. 

When appropriate, type up your responses.  Now, there will be some that you have to write in pen or pencil- that is fine.  You also can have a mix in the same activity of some typing and some handwritten responses.  Do not include crossouts if you write by hand!  Make sure to use white-out in this situation. 

If you use sources (including your book) for any claims or information – make sure to cite them!  It does not have to be a formal bibliography, just make sure to give credit to the source!!  Look at the handout I  will give you on rational numbers, I cited where the information came from and included quotes around copied information.  

